General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



LMSC-HREC PR D851496-A 

//&$# -t£- 

/ 7M9& 

MATERIAL PROPERTIES, LOADS, 

AND STRESS ANALYSIS - SPARTAN REM 

. I 

Appendix A 


19 June 1984 


Contract NAS8-35599 


Prepared for 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
MARSHALL SPACE FLIGHT CENTER, AL 35812 


by 



Donne 8. Marlowe 
Erik J. West 


Lockheed 


Research & Development Division 
Huntsville Research & Engineering Center 


Cummings Research Park 
4800 Bradford Drive, 
Huntsville, AL 35807 


(NAJA-Cfi- 17 1U92) HdlEBlALS E fcCPEBTIES, 
dVAVJ, AMU SlfciiSJ ANALYSIS, SEABTAN HE H: 

AtaiiWD iX A (Locxaeed fl a. stilts dad Spact Co.) 

124 p UC AOo/ftF A 0 1 CSC1 20K 

G3/39 


Ne5-1 1 J75 


Uucldfi 

G09C4 



origtnm: fact* 

q£ POOR QUAUtM 


LMSC-HREC TR D951498-A 


Toggle Link 
Pin 


Toggle Link 


Lug Pin 


Turnbuckle 


Toggle Link Lug 




\ \ 


L\> x 

777 : 


Round Pin 


■'IS 

' 1 
41 
\ 1 

i 

1 

1 

1 

Li 





V 

J 


Latch 

Hook 


s\ I / 

A \ \ v 

‘'///Ti 


Fig. A-2 Latching Mechanism 


LOCKHEED-HUNTSVILLE RESEARCH 6 ENGINEER 


. r;tER 



LOCKHEED MISSILES S SPACE COMPANY INC 




hocked 


Approved 


by 


by 


by 


| Do., 
. Dole 


| Do.o 


Ti.lo 


Poyo ' 

-<•0 

Mod.! 


Report No. 


LOADS 



























(fare) 

SPA/Zr/)/U 7ZEM 






u/f/c/t r 


QJl POOH 


ADAPT? A 

3AS£ Assy. 


/C 7 IS 
■7-Zo i_Z 


~7~oTAi. ?~8 7 Z-Z 


cALcc'/.aTbd cyc^i 


f&Pypnd/ZtD. /oA& 4-000 S/J-C g 7 » /g. gn/f 


j./M JT cyctG’-f - /oo 

//FF FAcT*"- - 4- 

-tgtal ZFQusfFP T)£Z'<ss c,ycL& /-/FF 

/oo y ^ — 400 c>gfi 


/*fAjo/ 2- Ft/OFT £XC^e ///?/? 


ffb 

- $"& S&*~. 7 - Z*3FCy 

/WfJ/t/S 

' . r- 

/r a oK~ F/ff/bP 

PFS/<F ///vf/F - For So 

a/fs 

fAC.T* 

A — ^ ^i- 


use 

r<? 

* a/ATom l 

F'fpF- cy 




<&TAL PFS/(^ cycL/? y/F/F 


•IMtrj 



sr* ?. ten 





TABLE OF CONTENTS 




FIGURF i 

MASS PROPERTIES COG.JINATE SYSTEM 
(BASE) 




I- 1 GUM ? 

HASS PROPERTIES t, RUINATE SYSTEM 
(ADAPTER) 





original page rs 
DC Fm>k quality 


(k « aoch' * . u> v <v ▼ r» r*> r*- 

r aju*u*naM'iot, *>; n-.^r^r-o>.u. tor- r tvamr «i ^fn«n .«rvr r- p 

-wnt motoonAKVt aasu)* MiAcsoia 

rt^Mnr)(vj«* iu« t runnmp « i/> r\j r\j « 


y u o o — #f\jr> ▼ ooo a »- « 

•j y a a rra 

XZ — * 77 -j u O r/r 7 tf>v>yttf> OOS» MMMyoZy 

-JOr M ►JCT — • 3 ZJ MW«^QOUO •-••- w < 

r Do jiD vx/i a(va.a aa.u.a khoo • • • Z if> • • 

03 0Q-.. J7 ao uo » « «J M«->£yirM/ti/t0(U«ia 

^ y vv vv vv • • » * vm/imogoo • >y 

i i uvt i i ujw T ZZ. z. z. z. Z. yyyyoroovt r a.aw-*v>Z 

yyoMDO ►.H.^H.nuoQa a a. DO r > v* 

oo^^u — — «u* a jjjz z -i «j .j » or • * «a ▼▼ a 

r r v \ aoia 4 i n vaoa *-*m 3333 • »i-Tiiaajaj j 

yyuia>Q 4 uucpcac noTTTaa ttttoooouju.u. hooqo • 1 

UJ»«WW UI-.JOOO OOOU O — * — » JUUfiVfl 

001 » a a 7 7 DCi^-Mr i) .iK»-HOOh*-H»- • • • • 

O O 3 D T a mmDOD JJCCa«>>>>DII VOD3DU \ s \ 

I* (A Z. r *-«*>— »~-*U U. Z r ►- • • • OV)V)ttCtfttf)IAtttA(Al/l 


TAILE IS CONTINUED. 46 flORE LINES 


inches »»OL*r->eM£$-s3u«>«'8 



LRI 

► %* r : 


Eg 

- 

* 



ffc 

v. 

$ 


• ™ |W|P 


TMLE IS CONTINUED. 3 WORE LINES 


























4 VtM 

• • • rv 

n ok 


I OD«»iuru>«»«uu/>i/u/tiMMMninuiODaBr^ oor~ r- «v 

• «i/'uia»r^r v u»u»aiaiixiu^ujvfc»uir-r-r-*^*r^u*u uMkUir 


Z uja)-UMvajrwa)i , »fnf'VD'« u»rr cu -*r* uj t uu ou n 

m hot v«r vtf u)tiufvtu)vniiMuiuwu<u< i «i > i* 4 *«(/i r* 

> • • • 

i « nonk«nru« Ai^kMAiAUinn woc>j)iAn^r40> n 
o iuiuiuiu « « « i nnjt f nnru ai 


C -•rua;aD(ncMDCDaicnruDaoa<-«(^(M(>(v« a> tx r c^<vu> s> 

k- u> u» i m rx r* r» a> a> ru r \ j ru ru id a* oioio»ota)a)f\jaia»»« u> 



X vnviiujutr ■* — »uivu»< (/> 

iviwfun fucu^T vwrun r\j 


♦ ^ fl>r w®«»inwnnn»n. 40 o- 4 n^- 4 n®^»M 4 r 

X o o»mn.«a>opifurutf u)ru 9 «^««* 4 iu(UO«ft»Ofu 

or 

UIU tf> 

JU -• 


[aatrauaruirua aucraaaayaaao a i 

OUUUUOUUOU O v » * * o OO 


I ▼ ’T U> f f U) 

• at — —• — • — — — • — — • -*r\i <• ut r\j — iu '/ 

O I I I t I I I I I I t>OD(UI»* — — • UCO'U ’ 

• i i\jr\jnn<v^» • • * • u ▼ t —• » i i i 

» » w*oumrr\j© j>u^ outi/tnu 
> 9 r r r r* wvauiaiUMDv otuiui « • wu>« 

I <V r w * 

rm« « a 4 4 4 d q a «j iu^.«utcju*fu»ivj.«*«f 

</> Ok «/> V 

itnnnnnnnnnncccccacorrci 


a Or • 

AuiUO O h/t O l/> 

l>-»- £ k- rvjco k- ru 

>■ O.O.M k- — i T >ruu k- • u 

a aau au»u i u. avt u 

30040 .J %l/»© -j «o 

UJ a a Ui •— u. * *Xk- fUk- u %X k- k- 

a *»_j on <nui<r • u Co ouau 

Ok- k- V> UWVVCBOJZ U 1 *J MQDOZ 
V>WW • OOCT l/on •€»•— <1 U.X»i • OD ► • U*J 

MAO' *7 Z 4400 • CK C * Ul • CC • 

a • wojD3Jii.j a. _j *x* %_» o . -j * * 
uik-IXzzoooo Tv>&iAu>ai 

k-Boo-«att4»wT t k*j “« id *g uj uu 

a ui» k- a a • i i ioi» - 1 »uj * I k- k- * i • - j ► 

a <AMMk- 47 Z 77 k-k-»-tft/ttk 4 i-j*-»h V>Zk- V»»-« 

omu»w*— a J 4 '<uD«oDD«»oa u 
4 «v»v»aximaa ifl.v»z 3 ®^zDaz 3 vi 

r*- CDU*«»— rvjn^u-»cor- cdit.^ -mn ^ i/hon one* 
v ^ i/> ai i/u/t u> i/> a>im/i t/i u> uj «d m iv viMiMO u> u) 

^tM/MAuiinkni/ii/ti/tuii/iinuiini/iiA^i/ii/ti/ii/u/ii/iuiin 
nnnnr»r»nnnnnnn(n«' , innnnnnnnnr 








ORIGINAL PACK 
OE POUR QC'AJ.I 





on u) ao u> on « o or u* (Vft 

njt' — • n > r- — • « u — « i u r- ^ -*iu » -•iu’t *-»«u 

HOODxunxuflD^ucB'uoaxuoaxvjun 



TAILE IS CONTINUED. 43 PORE LINES 




r\c,t & 


— • .j c ruu) r\iu> r\i i i i i 0.0. 

HHMU run tt t t&u.-.(vi/»^<vif.."ftintntntntr u).«n.4HHOo® •< 
iii-« >«o<»(U(V)ivjr\j-*o 0 D-*oa>« 4 ocBiAfuu mu aju.aju i i « i • i i i i u)n« i 
t i/toarv i i —• i i i i i i • i i i i • i i i i i i i r i i fno»ooa>ar\j4^-^ i o — • rvj 
rur\j(Ai)Aiu)-*o(uiuniiu«uu>i/ivim/)G»i/>ini/>(DCAU>u««i>(^UKA« w* < cn — . a> u> <\» in o ir. 

i i »»» i uiM«u)u>u)^( 7 tu) f wu)^ ath CA&r«(v*a<< 9 C 7 iQ>viMi)U)U)U)u>n i i i<t« i r- 
'vwu»^u)i»aj^a.i/iaij>a><vca'©r-[MW'-ott 7 >ajy>rui^AJC^ru<v<v<v<v<v<w<vo*®OMVft*«» 
vxju»*«vx)nu) .«um)U)U)ai u/tr^^ui- • ix> — • uj — *vuu>ix>ix>uju>u>r' r — • — «x> m 
a <1 i/i cx ix> -• v» cx — • -*-*»*i/»ni**inru^inm-*i/i— iu**oj— m — rue a o <z a <i <z <x at/wuoi« 
<V<W<I 7 oa»<X 

007 «rtzaLLLLLLCLCtLLcrcLC.LCLtLnrinnnnnooct«n 


'VQDaaff <t « « viunirurunmiruniniruaMU t 1 1 

tv cca ui 

> ^ -j ►i *Jtnruu^ 

(/t A UmUmQMOm a <7 UIZ 

«/»> or (Aoviotnoutovrvirur/iv) c^u. 

avtxz X x oooooooo y« or 

t/iujv> oooou — iiru ^io u ►Jft'Ta •— a ►-a •— a — q a ^u.a »ut : v» • u/ 

-taiD n. \n i at i z u o jujujuj o —7 i i ui-jx 

D uiK^^aiaiioatat at tr» at at at uj ui uj uj • -a • • r T z or • at 

a»r at»-.Jruata ru ♦ srui- 3rvj»- 3at«is>x oxgzoo pooozzoata 

7 «ru*j«rt ^ * • 13 •“» • D -at at at at o o -oooooo 3 

— a • u a i ruu oo oo ru 7 *- oj 7 ►— ru 7 *- r*ir>- . ji>- ,_ir- . jr* -jcx rr oa a a oonH 

q: — • o®n ct ft n fx x ax ax a x • at *at • vn • at o % «o u»- — • 

xc — i x x x aaorir or *»-zz *za 3 

o ▼ o * auatata>at(urviur\j(Viururuu.rucDcucDCoaioDa)«uo oocru^MX ~t 
.j»»vjz a j-u it ii ii i rururufurururuiukh *r-i-uiyau ruruuuj 

UiUi I CbJ X * * * »VAOIU)UIUIU)UlUIUMi) I I I I I I I • <X<XUMX<LOO OO -J 

j®ooaah az rrr <r ^ ^ -• ^ ▼ « ooatou^a ® ® i i ®n 

xos \ — *o3a— — — — v n v n v v v \ n. \ v s \ v v s s s ooa oooaajrvj®<u«a 

vtannovtzTa aaa vti/tvti/ti/ti/ti/tvtvti/iHH^.*r*^^^jj»jji®--«-**iiu 



ORIGINAL PAGK IS 

3 COGR QUALITY 



















.EIOT * y 2 I* IV 

POUNDS STft-ION-INCMES POLND-:NC-<ES-SOU« B Er 



ORIGINAL PAGE IS 
D£ FOUR QUALITY 








LOCKHEED MISSILES * SPACE COMPANY. INC 


CK*ck*d by: 


Approved by 


Dot* r 


| Pol o 


TUI* 


MATERIAL PROPERTIES 


3,y 2 Zi? tic. 

^.3 i nconrj 7/S 
j.s- *5*1 /v 4 

I f)\p$SAJ 
J H l(r ‘ 7/V//J/ -^51) 


ORIGINAL page is 
t» poor quality 








FORM LMSC 362 R-3 


LOCKHEED MISSILES & SPACE COMPANY INC 


Checked by 

Dote 

Approved by 

Dele 


Till* 




Modal 


Raport No. 


ordinal faof » 
of Pour qualfty 


2219 ALUMINUM ALLOY SHEET AND PLATE (DARE) 
Specifications <N-A-2S0/30 

SUMMARY OF ROOM TEMPERATURE PROPERTIES 


Bat i 3 


Conoi t ion 


99% Minimum 


Prelim* 


T87 


Mater I al 
Thickness (in.) 

m 

0. 250- 
3.000 



5.001- 

6.000 

f (ks!) L 

63 

63 

61 

60 

58 

tu IT 

64 

64 

62 

61 

59 

ST 


* 

* 

• 

• 

r (ksi) t 

St 

51 

50 

4*1 

47 

ly IT 

S2 

51 

50 

49 

47 

ST 


• 

* 

* 


r (ksi) i 

52 

51 

50 

49 

47 

er IT 

55 

54 

50 

49 

47 

ST 


- 


* 

- 

J f (ksi) 
r “ (ksl) b 

37 

37 

36 

35 

34 





84 

br " c/n ■ 1.5 

91 

91 

88 

86 

e/0 • 2.0 

113 

113 

109 

107 

104 

F k (ksi) b 




69 

66 

bry e/0 • 1.5 

71 

71 

70 

e/D • 2.0 

86 

86 

84 

83 

79 

t (percent) L 






IT 

5 

6 

4 

3 

3 

ST 







Physical Properties laver.i.jc) 
E (I0 6 nsl) 

10. 5 

E c (I0 6 psl) 

10. 8 

C (I0 6 psl) 

4.0 

II 

0. 33 

K (BTU-ln./hr-sq in.- # F) 

6. 2 

a (10* 6 ln./ln.-*F) 

12. 4 (70 F to 212 

C (BTU/lb-’F) 

0. 23 (at 212 F) 


p (lb/cu.in.) 


0 . 102 


a Propcrtics shown for 5. 001-6. 000 inches thick are preliminary, pending 
negotiation with suppliers. 

0 Bearing allowables include the lubricated pin reduction factor. Whan the hole axis 

is parallel with the plane of the plate, values must be adjusted per p. 01. 00. 00. II. 

— " rtf RcrtuVLC 

Al/tnr A /4L5 
/JMaXp1<- 

P 2. 



















Cbockad by 


Approved by 


LOCKHEED MISSILES S SPACE COMPANY INC 


sP/i£TflAJ7?£/i 


Report No. 


PAOF IS 

OF POOi; rb|< \| |JY 

2219-T87 klminrn A Ho 7 Sbaat sad Plata, 0.10 to 1.5 Inch Thick 

TL Orientation 

CYCLIC CRACK GROWTH RATE AT ROOM TEMPERATURE 


K c - 35 - 60 

A*<o * 3*5 

n • 3.30 
C - 2.19&-3 


* 10 
c 


Growth Rate, da/dn (microinch/cycle) 


VARIATION OP K e WITH THICDOSS 


•H UO 
■ 

M 

Jt 30 


S MF i> »Tr!" ,M *SgS5iB»B5l 

BHMHilliiliBHSigi 


Thicknasa (inch) 

Nomonclatura for mwth r*tp «nniit.*nt.w 1* Htp« nn mm m fin on 00 

rr f. Cur-ujfLL. MftA'cML. 




c-w Z 9t 


Checked by 


Approved by 


LOCKHEED MISSILES S SPACE COMPANY INC 

Page '•*» 


Tula 

5P flemu ttn/] 

Model 
Report No 

1 


ORIGINAL VkGE IS 
OF POOR QUALITY 


Inconel 716 Shoot, Plate, tor, ond forgings 
Sped f Icot Ions HI0I70-07I, -07*. -075. 076. end MAOII-JO} 
A«S 5596, 5597. 566} 

SUMMARY Of ROOM TEMPERATURE PROPERTIES 
99 Percent Probeblllty Minimum Values 


Fora 


Condi t Ion 


Materiel 
Thickness (In.) 


* IT 

P.Jbd) L 
tv LT 

F (kst) 6 


f fu (k.l) 

'bru 0 **' 1 

e/D - I.S 
e/0 * 2.0 

W“" 

e/0 • 1.5 
e/0 • 2.0 

e (percent) L 

IT 


All Sheet end Plate Bar and Forgings 


Annealed Solution Treeted and Aged (STA) 




Physical Properties (average) 
I (I0 6 psl) 


E c (10° psl) 
C (I0 6 psl) 


K (BTU-ln./hr-sq ln.-*f) 
o (I0‘ 6 ln./ln.-*f) 

C (BTU/lb-*F) 
p (Ib/cu.ln.) 


180 

185 

180 

180 

150 

150 

150 

150 

150 

150 

150 

150 

113 

U3 

144- 

7b8 

380 

320 

.IW- 

210 

8b 0 

2b0 

t 


18 

12 

6 (Bar); 10 (Forgings) 


0.29 

0.53 (STA, 68 F| 

7.8 (68 F to 200 F) 

O.lOb 

0.PQ7 


ref Pet k icf ix, A^lL / 

P- rfli.al.Dl 

















f 3H _ >IN>\L i A it • 

La. LXs*k ^lAi-irY 


3 -^ 


CYCLIC CRACK GROWTH RATE DATA 


MATERIAL: *03 INCONEL 718 STA,LTS AND TLS ORIENTATIONS. 

ROOM TEMPCRATURE 

YS (0.2% O.S.) KSI ISQ.Q 


GROWTH .RATE 
CONSTANTS: 
n ?• y 
C o. ooo u 
AK o '^-0 
K DS.O 


mm 

mid 


TTTTTT 



it; 


mni 


i 'i |i: 


■iiinmi 


■■■ii 

mi 


i ll! 









* 


5*6' 


rVer/w/tes ^.-fr-i 0f po °* °" M ' T 

* 4-?/iC Pu.tr seftn i <V /A ! 

(j^i .&(e*i=t ~lf Putte /$£*!/ /U'Aj 
$' /V/’ ^ -Sr/eu'/AiiS) /Pfl/) JJrC tftr ‘Vi* 

(¥■ 4-/(r <; Mauser /ipx<r 


43$? 


+*w 

o 

&C- 


iP'Pic. 

AK 

% ^ 


4-V)0 

/# 


4-/6 ss 

1 

6?. 5 ; 

\^/ 

r.r 


2.*£ 

4,A( 

3,fo 

4,{>o 

-7 

A 1 v/\ -7 

f,r'trAiO~ n 

~/C 

2***1*/* 


PC 

M*Z 

,hdi Jt Vc u 


v 

A- *7 * 

/A.yrw 


/CO 

K$r \T7,^Qi 


4-0 

/t*7# 's+r / xJ 


/A/fJy/c > t‘t C Wf/i^c u *r 


W OuC- ^ 

1 1 |\i j^ 4 ) 


^ CMK, 









FORM LMSC M!*-! 


Propor*4 by _ |0«ll /,• 

>S/)I 1 7- A<l 

LOCKHEED MISSILES * SPACE COMPANY. INC 

Poo* *-►, »*• 

A All- 

CHock*4 by Dot# 

1 rf/4"/ 

Till# 

• ■ \)?v)/0££/l) 

kMol 

Approved ky | Do** 

Ropor* No 




OW(JINAL Fa»;k JV 

°* a** QUajutv 


HF/n 

Lc/ib 

OiS£ 

A1.5. 

TVfet 

(*¥■»> 

CCriUUWTi 

» 

T Cifrt LlAJfc 

Ak-Clrii) 

V-A 

*.2 1 

/. /r 
5\1 

IZ 

W.I 

/5./ 

'IWtiSJFte* LGAhtO U)& 
C 'roMtucas ctuKrotn o) 

Shtfrifd CO LAICHi/06 /V 5T 
7/M/U3 l// - ^ & t/ij 

Z.U6 ffi SuWV*^ ) 

TCCiLf UK ] tiU(> 
( \.'*leUc lV) 

/• : m ./ <)' 

*/-/* 

2. Si 

• 3>* 

• 1! 

**.0 

6-./ 

7^1 _. 

7/2 1 A SiZ/W 4fy//7 /xJ / 
#'A 0/Aj<y 

7 a a 

4-t^ ; rv*. 

^ "bitAirtv- /S } 1 

t/ /' 


/? 

/5-Z 

BfiUbt/b'S 


V(,lf 1 <A> AVA 1 
( ir^ /c A \ 


/.Z2. 

/-■■ 

/<k0 

V/T.-//.' 
it, £ t\) &j fO<3 


Chvi utv t L i) 

V-A 

AS' 

2,/b 

n 
1 1 

i eu s /£ a/ o/U //Ww/u 

//F 

b&J-J-rtSjitiz 

T * 

/ 5-2/ //j-^ 

1 6) 
M2 

.? r " 

3.5> 

/S 

-20 

2/ 
^ 5 

5//r yJ///US 

U/yi/T lOL iiVi C/0 

%£VM) c /0 s/i/in 

CO'* 1 pctrss/df s/t< etc 6/j < A 
lO.q iriet/ c/i _ 

kGl/AJD W/v 

r \ }:)n' Tv/O 

• tAt ich3 

v/ /-v 

.7$ 

1 

1 N/ 

A* 

V 



/ ‘ 1) Mif 

^v'sy- 

1 i 1 ’ \ (a/47/ 

H 

Rfl 
1 ’ 

MM 

H 



KH 

Em 

WESSmeJ/Sj 

? 5< r V/M'’ Tv/i } £*- 

u 

¥» 

5 

1 

0 

k. ] 

-*/- A 

A S / 
.31 

1 

J 

32 

33 

Siir -Ik rr.i/cVi 

GF/Ob/fe 



>• . - 




Prepared by 


Dot* 


LOCKHEED MISSILES » SPACE COMPANY INC 


i cm 

C backed by .Del* 

£.7<* \ */*'' 

Appro »ed by |D«W 


Title 


V r> / /ST W ) 


P09. 




Model 


Report No. 


original pa ;f is 


DF POOk t/JAUTY 


XT f ill 

155 1 

M,S, 

a 

CLt))h)£tjT$ 

SL/r icv 
3 hirCWS 

AV| d *Y >' 1 /*£ 

ISbCih 

fy aw 
/ 1 1 

1 

. i>> 

£ b 

•JUII //VuCt) 
S 

K • 11 

\' v 1 ) 

</ h 

t ^ 



"Ti 

7 X . / / 7 ;/4t 


+ -/* 


y 

7 JOTFMTJbiO 
IPl'jua 


:ll>f ) ^7^/1 

-M+ 

2 , jr 

^ 5 * 

'rFO^/tAj 

&:YS 

-*JiJi _ 

m 

7 ) 

7 F a — 

/JAvi 7/i/H ' 
itiTrtrAcf 

t * 

/ /- 


-?r 

sHfyz nFrirwr 


P/t fi},\iSlk£ 

fA A/r.tf^l.’m 

7 /- /*/ 

LWtS 

* 2 /.y 



f\u i U H>i 
•' s i an 6 /AJ 

Pb;)Pn' h 

7/ h 

1,2-s 


7 TFAZ/M) 
































Pr«por«d by 


LOCKHEED MISSILES A SPACE COMPANY INC 




Approved by 


HIT! 


■ill 


mtH p - 5-.1i /r/^i (nef. p M P/a.' pr4<?r/c/v sjrfin^y) 


/ajc/i^c r ^ 


Fr I.OS 1 


6 ". "7 iL*i 


- p ♦ r T %!kj tps* 


1 uiZhJBUC k.Lt. f-Ot^cC 

f / Cos 1 r<5 u 

5 .VZ- = y. 72 C> /tvP^ 


CCS /.ts*' 


/ 9 * i - . 72 . S //7 //''T 
y. t ./or 
57 t,p 











FORM LMSC B-3 


LOCKHEED MISSILES S SPACE COMPANY INC 


Hog« 


B iMf. r*m. 



/ 1 ?CC\f 


T CCiLL UAtfi 
LOG, 


MHTL- TA)C. 7 / % 

f- i u = / 
f Sa 

TC^Lf L/AJ £. L lAo ( ?>t>F) 

( LQ4b/A,'Ci fre*n AMfh?!*) ku/C jOcoc i/'/ -flpp-X 

~o, n)/h;)r'{ p. 'T/i ) 

/)1/H ij /h i 5 py/J gfHVCt) - Py- S’./ C ifc,pc> 

Pct^o/'/z/i Rf pC^IOAj ~ i‘rc /)) "p 1.0 

• £y. = S', 7 2 

Rm - S~. o °i kip 

C-FFee-hvc. LUc\ hJjblH & tfCLS - <3 (• 6 $ ") ~ A2>£) /a) 



FORM LMSC 362 B-3 


Pftpartd by 


I Oa«« 


Checked by 

p^MII lg /A T 
• Dele 

/’7<- 1 ///V 

Approved by 

| Dele 


LOCKHEED MISSILES S SPACE COMPANY INC 


Titla 


s?f\irrnu££n] 


P OOf U **’ I f "" > - 

2*ZOjA 


Medal 


Report No. 


ORIGINAL PAGE IS 
Q£ POOR QLAUTY 


L/)ldln U£ flU-CHAK)i'5ri) -T06LS UOx. lOC\ ) 

— — 

ITV. i.o. 'pZ 



P» 2 - ') 


‘ V 


*>3 

* 


(rS ft 


X - / C 

^3“ 2 

- . W 7 T 

J 3 7 S~ 


A ir r bt r .WV-37^) 


“ . 2 ?y 


v ^ . ^>i«d *> . * ^ ^ 

X- *- y . 2 ai 

L i 

x' r /. /H - X - .7/7 " 

u 1 x'i.iiC i' " * i/C >(^~n) 

T . 551 " 

Tv - 53/ 

= . (&*-! a> »X) 


t & . 373 7 


A,= 

*i = 

4v = 


b i. ~ .IWS 1 . ’ 7 s) - ..2¥3 M-' 1 

/)' - £> t ^) = .1375 (-37s) - .iZU/n*- Ajys.Jffe 

by 1 * b, t - ..273 -/I* ,ZJ<< 

fc _ 6 . /-«<, r ' 79S 

%, ' r IA/ %i + //) v aT^a^ 


a SA ^J „ .W i t* %»-*-*» ■**»<» 






Approved by 


SP/)£T/)/0 


Roport No. 


/ / ) 7 n'/A'' /)')/' (c •< tri.) 


1'C^i.t L/LC 




^rtiu I t 


She />* 


/ihJ . ,775/n W j ; V ". . •>*/ 

A,- 


< i K.C- 


P±ru7 * 



-iVorv* v?K rn ■*>, 1 £* f/< ' * 

' ,^‘U .2 I^DCod) ' 


^ i i ''ii. 


‘vk - /r: v ( io/^ - = 2,i>c | ■ 1 1 -■ y.fe"? j ii_J).-/. f 

■(Vein i , f a jM,f. ‘I.z. • ,%Le 

’“jjlt 'ii r 0 'U' it\ l.) 

^tu ~ ^ br • i/j u " * S ^ (• V 3 V )0& U c) •' 56.22 5 


(' OjU fi/ A / ,7 A) V / : 


// a :.) 


£-'}Ql4J. 


V/; /' ,‘/f ; / t '£, “ 

( p . 2,6) 

/c'x ’ ^ 12 j 2 

= ^,*6 ^ 

£■/ : *r.O c ) /z, 

= 

2-^jk) - ./^S 

£ 

3^. 2- ^ 





ms -»- UF 7 W* ~ 1 


2i.?5 


-• . 21 


-OS 2.2 + ,£?£. 


/ r 2,5~ / Uir 5#/^ btrtlkk) 


■*• 








• SS EKttHI HI; inn {55 Bin SHsi KHl 

[l :!m mr tini inn xiru n:.: Iixr aia inj ois on.i 


Stress Memo No. le 
21 . .. 


LOCKHEED -CALIFORNIA COMPANY 


Material 

15-5PH Steel H1150, F tu - 135 KSI 
15 -5 PH Steel H1100, F tu - l40 KSI 
15-5PH Steel HI 025 , Ftu ■ 155 KSI 
Inconel 718 B8cF Sta, Ftu- l80 KSI 
Inconel 718 BScF Sta, Ftu- l80 KSI 
Curve (A) - Approximate 
Strength. If K tru Is below | 
thlB curve, see text (VIsC 


Ultimate Elongation 


L, T, & ST indicate grain 
in direction 'F* in sketch: 
L - Longitudinal, T - Long 
Transverse, ST » Short 
Transverse. 
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FIGURE 7e EFFICIENCY FACTORS OF LUCS FOR TRANSVERSE LOADING, ALLOY STEEL 
AND HEAT RESISTANT ALLOYS 

QUALITY 


LOCKHEED 























M B 

O I W 

M >H 

feds 

“ 0 g 

o w 


l^nr==r=rr=:r 


I ■ T _ . __^T_ " TT ______ V?V “^^3 i r : : : ~ : 1 — 

|E S =r g5 nr: =^:ii^: ;ga =r:r:m r-r =33g=^toS;S~ 

:= : = = 3=3 = :=: = i====: 


: PAGE 


















LOCKHEED MISSILES S SPACE COMPANY INC 




SPfl RTfl/0 


Report No. 


i tcTft'ffirf- 


!*j2A * ? 

■ 5-7Z 1 r- * _) 


55£**»* 1 


I ■ I 


"" V //£ 7/// i 





Bftfl; 


jltfl 


1 

n 












LOCKHEED MISSILES S SPACE COMPANY INC 


Approved by 


5 p«m/o ~k£n ) 


Roporl No. 


Vs/) i (c&rl.) 


■U6 gr/O bi/Ur, .£LB/)s£ 

•senionJ A rt 
ft * z-tc. 3b ) / . c^y //) *• 

T, ' W*: - ^ 

I 1 - !<L i /\ | 

J* - .tfU-ti 1 r •IrtTm'* i^L 1 


K- 


(30 t)(*Ck-lH ) 

r 

1 .^ 

-La 


s » Q ■ * s * < 7 //] 5 

* A°! 

r./ c = . j j * * V76//T 3 • 

/.V 


k-l.o-M 



38 — / 


W - 2 




> . ^7 

*■? 

. -J 


^ ^ L ^ 

j£r 

y 

1 - S.O^Cil) 


(?• 

sv)' 

/^y .53 '/•?- 

0),, 

4 

L'A - 

(LS, 

7c 

• 



,Zi/4si 

4 

-1. 2 9 til 

<*/ 7^~ 





z. m- hp 


fVl 5 »'C ^POC. 

^/,r 


S t ^ ~ 4. 7£ £57 

F 0k -- c?70 £ b =/ a-Y?&79) ■ 


ffcfGiN At 


- p Ac;i; /s 

*UlJIY 


‘a* - ^70 ^ £ b =^v^Z2) = ^ ft - L ^ ) 

, *■ CM'S 

/|] c / = • 5B 









?-0 I.T. 260 kit (t) 
I.T. 260 kit (T) 









rj 


Pr»par«d by 


CK«ck»d by 


Approved by 


- - bs/Vl I sVW I 1-OCKHttO MISSILES S SPACE COMPANY 


^P/iPW/0 Krn i 


Report No. 


U) i r n 


•I't- •'•'It ,bs t //y 

j * •***"* 

7u “ . ///K 

*7/ r . ;* 77 //l^» 

' ‘ 4i.> , 


-J t 


+ '* //Vi7 /i 

r ,c *» r/'f/r'A, 

V •prcJ/fiu 


/} Ua (P* >0 /ovy - s.oj (/,*>« s \ 

~ 4*. Vs //,. ;/j J 


/b l ' ---- -- 2 /*S S 
•2/j 


F-S,T 


' A/. " 7 o> 5 - 1 C {, S' /Ls> 


OflZ'tiS-U) ^ua) McvfiS'/J it I 

- f; ; v J r ' 


Fx S, 7 2- /r ,p 
fpj /j . c / c ' p* 


DuP 1/ tly' Lofib 

P»/ 2 .l«)».(ry^ y.7 2 £?.*'/) 

b> *• . i* S 2> / 


2. /S 


-?-/!T7> t - /V.^yx 







Prepared by 

\VSftv 1 


Checked by 

1?/^ 1 

Dote' 

*/>// 

Approved by 

_J 

/ 

Del/ 

“ * 


LOCKHEED MISSILES 4 SPACE COMPANY INC 


T tie 


ET/J/U E£/)J 


P„. N~ 




Model 


Report No. 


LtlL : i,U Irt/OlS/): ({'Cm i .) 


t /I )t L/C l Tg, ;/ 7 7, l(V>r) 7. N j 




Of. 




P> 7 = /y.j-3 
Ft 1 fc. /<? /f W => 


. . L s \ . <■ , 

~ '7 ~ C6-.0) /-St tr.fi 

•- I / b ' 


i m fr 

s/ 

r> 


//0p> ( fr 1 . 


j 


j>< ' i itU -i ■•,<*■) 


r. • •; ‘.y I - 2.-H1S k,j> 


?. 


z r =• .v/s-f- 6>./7 r j', 7 3-,- £,p 


P /r '- 2.S‘fi j./.Z7 


4. L //T k, 




-u r~ 


"• 2>/W /lv!~ O'* /• ' 

- ->• tr.fi 

/^s ^ 


PiU /s tfs) y b T'rf/vis-f.z ? /.y 



,7£A^/i2aj 


z. 

lie. 2i~ 


3f/r /IV. 6~. 7 Z = 2.Ffc hp/Boi 7~ 

/)ls. u > 


/•'! (?. &) 


- / = 3 y~ 




* 4*^ *- *• 


J 




IO X to TO THE CENTIMETER 47 1513 











LOCKHEED MISSILES S SPACE COMPANY INC 


sPnerhAJ zea) 


L hir h/k)g A)iCHf)K)isn ) 


U'^LL ua l. ( 30/9 bO^/S ] 


r«>i 


ill 


Roporl No. 


•-.CZTfrfi 

TTttu 


- 57 /^ fans Cp. to) 

= r, 7 7 f'D S ^ 




- 2_2£ - J. ?&>£'/& MTL 4?</o S77L 

Aferv^ .mcwi) - , 15 ,si z f f ur , 2^4? in*" 

J^ 3 \ ^ V 5 W pr& ri dditf 

/ ^g)_gA Ul)*.Zi ,n* 

/ *• * At t \ “ ^z. “(*ks ' ,*U r i)6 - ,/V£ /n l 

J *t W,7], 4* ^ 

,Z3 








Stress Memo No. le 
Pige 20 


LOCKHEED-CALIFORHIA COMPANY 


Ultimate Elongation 


LCW ALLOY STEELS 


4340, 4l40, 300M & Others 
5 300 ksi 


Curve® - Approximate 
Strength. If is below 

this curve, see text (VI:C ) 
L, T, St ST indicate grain 
in direction 'F' in sketch: 
L * Longitudinal, T *> Long 
Transverse, ST ■ Short 
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Stress Memo No 

Fkge l4 


LOCKHEED-CALIFORNTA COMPANY QJ V c >THAL 


Material Curve Mo 

1*130 & P-630 Steel Ptu < 200 KSI (L,T) I 

4340 Steel F f/U « 260 Kfll (L) - 2 

H-U Steel Ft u - 26o KSI (L) ,*• 3 

18-8 Stainless Steel, Ann., 5 

18-8 Stainless Steel, Full hard 5 

(Note: for l/U, l/2, & 3/4 hard, 

Interpolate between curve no. 4 
and 5) 

300 M Steel F t • 270 KSI A <100 sq.in. (T) 6 

300 M Steel F tu - 270 KSI 100 < A < 225 sq.in.(T) 7 

300 M Steel F^ * 270 KSI A >225 sq.in. (T) 8 

4340 Steel F tu - 260 KSI (T.) 9 

L,T 4 ST indicate grain in direction "F" in sketch t 
L * Longitudinal, T » Long Transverse, ST ■ Short Transverse. 
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